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Detailed Description of the Invention] 

[Field of the Invention] 

[0001] 

[Background of the Invention] 

The specific activity pharmacologically oral compound of drugs is the target of 
decomposition and unsuitable absorption following administration to the mammals. 
The trial for improving the stability and the bioavailability of activity drugs which 
were administered orally has been made. For example, a liposome and micell have 
been used as a drug carrier. For example, refer to US,5,552,156,B to Burke, and 
US,4,837,028,B to Allen. US,4,849,227,B to Cho is indicating the constituent for 
internal use containing the particles which consist of an emulsifier and a surface- 
active agent. 

Activity drugs are combined with the surface of these particles here, and this particle 
is covered with the lipid film. 

US,5,665,700,B to Cho and others is indicating the compound containing the 
hydrophilic phase containing bioactive material. 

It distributes in a lipophilic phase and this hydrophilic phase forms an emulsion here. 
US,5,858,398,B to Cho is indicating the particles of activity drugs, phospholipid, and 
the compound containing a surface-active agent. 
These particles are suspended to micell here. 

[Backgroimd of the Invention] 

[0002] 

US,4,615,885,B to Nakagame and others is indicating the liposome preparation things 
containing urokinase and higher fatty acid, a polyalkylene glycol, and calcium. 
Nakagame and others is indicating incorporating higher fatty acid into liposomal 
membrane by the concentration that phospholipid remains into lamella structure. The 
fatty acid concentration in this film is 5 weight % - 1 5 weight % preferably. More, at 
high concentration, formation of the micell which has this fatty acid at the center is 
brought about as a result, and the capability for this to carry this drug of said 
constituent according to Nakagame and others will be reduced or removed. 
[0003] 

Although micell is known as a drug delivery system, generally it is unstable and 
separation from this micell of these activity drugs is brought about as a result. The 
trial which promotes the absorption from the intestines of the insulin and other giant 
molecules by applying a surface-active agent, triglyceride, and lipid-surface-active 
agent mixed micelle has brought a result which is generally poor. Muranishi et al. 
(1978) J. Pharm. Dyn. 1 : 28; Inouye et al. (1979) J. Pharm. Dyn. 2: 286; Danforth et 
al. J. Pharm. (1980). Dyn. 4 : 219; Crane et al. (1968) Diabetes 17: 625. 
[0004] 

US,5,858,398,B is indicating stabilization of the micell by addition of hydrophilic 

cholesterol in in vitro, and phospholipid. 

[0005] 

According to this invention, C12 of activity drugs - encapsulation in Cis fatty acid 
layer formed pro micell pharmacologically, and it was discovered that this provides 
stable micell on the occasion of administration to the mammals. This pro micell sends 
these activity pharmacologically drugs effectively, and does not need stabilization 
with cholesterol and phospholipid in in vitro. 



[Description of the Invention] 
[Problem to be solved by the invention] 

[0006] 

[Summary of the Invention] 

As for this invention, the constituent which was encapsulated in the film of C12 - Cig 
fatty acid and which is pharmacologically encapsulated in a gelatine capsule still more 
optionally including activity drugs is provided. In mammalian intestines, exposure to 
C12 - C18 fatty acid brings about in vivo formation of the stable micell which sends 
activity drugs effectively into general circulation pharmacologically as a result. This 
invention provides the method of manufacturing and using such a constituent further. 
[Means for solving problem] 
[0007] 

[DETAILED DESCRIPTION] 

As for this invention, the pharmacological composition by which the encapsulation 
was carried out into the film of esterification C]2 - Cjg fatty acid and by which an 
encapsulation is pharmacologically carried out still more optionally into a gelatine 
capsule including activity drugs is provided. Fatty acid exists with less than ISweight 
% of sum density among this constituent, in order to make it this constituent be in the 
form of "pro micelL" Although the term pro micell used in this Description is 
insufficient for forming micell, when exposed to fatty acid in a mammalian digestive 
system, the constituent which has C12 of concentration with the capability to form 
micell - C18 fatty acid is meant. In particular, on the occasion of administration to the 
manraials, this pro micell is exposed to fatty acid within intestines so that the whole 
fatty acid product percentage may exceed 15%, and this pro micell forms micell. 
[0008] 

in By forming micell from the pro micell of this invention by vivo, delivery to the 
general circulation of these activity pharmacologically drugs is provided. The drugs 
which have micell are easily absorbed by the parenteral-absorption system via a 
monoglyceride course, and the drugs in the arbitrary pro micell which is still liposome 
forms on the other hand are absorbed via a phosphate system. According to this 
invention, the insulin sent by internal use with the form of pro micell, It is found out 
in the lymph discharged by the duodenum (a liposome and US, 5,665, 700,B of 
US,5,656,289,B are the same as that of a micro emulsion), And it was found out in the 
portal vein blood which flows in into liver (US,5,858,398,B is the same as that of 
stabilizing agent micell). Therefore, delivery is the same as that of what is observed in 
the case of insulin injection. An insulin is sent to liver with the compound of this 
invention so that the proinsulin by which internal secretion was just especially carried 
out from the beta cell of the pancreas may be sent. 
[0009] 

Pharmacologically, activity drugs are not limited to these, although it includes other 
known materials in this industry peptide, glycoprotein, organicity and to Inorganic 
Chemistry Division be the substance, to be a herb, and that it is pharmacologically 
useful as activity drugs. Especially the activity pharmacologically drugs that may be 
used for this invention, (1) peptide (an insulin, a growth hormone, and interferon.) 
Calcitonin, urokinase, coagulation factor- VIII, coagulation factor IX, the compound 
for target delivery to the scarce compound and/or the specific organ, or system of (2) 
bioavailabilities like erythropoietin (the nafcillin.) Vincristine, the cefazolin, the 
doxorubicin, quinine, chloroquine, Like a primaquine, d-**-tocopherol (it is also an 
anti-oxidant), and gentamycin, (3) It is predominantly combined with serum protein 
after absorption, and/or biotransformation is promptly carried out in liver, the 



compound (the glyburide and indomethacin.) which this shows scarce bioactive Like 
oxyphenbutazone, a chlorothiazole, propranolol, and cyclophosphamide, And a thing 
(it is (like physostigmine, fluoxetine, and Verden)) with the neuropharmacology 
substance imitating the self-sustaining intravenous injection of (4) compounds and the 
capability to pass a blood brain barrier film preferably is included. The passage which 
will be clear to a person skilled in the art depends for selection of the drugs (singular 
number or plurality) used on conditions, the disease with which it deals, the illness, or 
the therapy which should be used. Especially, in a suitable embodiment, said peptide 
is an insulin and said constituent is used for a diabetic therapy. In especially suitable 
embodiment with one [ another ] more, these drugs are vincristine and this constituent 
is used for cancer treatment. The quantity of activity drugs may be pharmacologically 
determined by the person skilled in the art depending on the character of material, and 
the use meant. 
[0010] 

These activity pharmacologically drugs are provided as a solution of the core in the 
fatty acid content film of the pro micell of this invention. This core solution may be a 
micro emulsion or a liposome. A suitable micro emulsion is indicated by 
US,5,665,700,B to Cho and others, and the indication is used among this Description. 
This micro emulsion contains this activity pharmacologically material together with 
phospholipid preferably under existence of a surface-active agent This micro 
emulsion may contain a hydrophilic liquid, a solvent, protein inhibitor, a stabilizing 
agent, emulsification acid, and preservatives further. This micro emulsion may be 
prepared by mixing or those mixing following preparation of a hydrophilic phase and 
a lipophilic phase, and use of a micro liquifier. 
[0011] 

A suitable liposome is indicated by US,5,656,289,B to Cho and others, and the 
indication is used among this Description. This liposome contains the continuation 
hydrophilic phase containing the hydrophilic phase which has an activity material 
pharmacologically preferably and cholesterol, phosphohpid, a lipophilic surfactant, 
and unesterified fatty acid: This liposome may be prepared by mixing the above- 
mentioned ingredient. 
[0012] 

Phospholipid in this micro emulsion or a liposome, desirable — water solubility or 
miscibility phospholipid (glycerophosphate.) They are glycerophosphorylcholine, 
phosphorylcholine, glycerophosphorylethanolamine, phosphorylethanolamine, 
ethanolamine, glycerophosphorylserine, glycero phosphoryl glycerol, etc. 
[0013] 

Again this phospholipid Soluble phosphorus lipid, for example, sn-1 **ASHIRU** 3 
**GURI cello phosphate, sn-1, 2 **JIA sill glycerol, a sn-1 **ASHIRU** glycero 
phosphoryl choline, sn-1 **JIASHI roux glycerol phosphate, sn-1 **JIASHIRU** 3 
**GURISERO phosphoryl ethanol amine, sn-1, a 2 **ASHIRU** 3 **GURI cello 
phosphorylserine, sn-1, 2 **ASHIRU** 3 **GURISE low phosphate, sn-1 
**ASHIRU** 3 **GURISERO (glecero) phosphoryl glycerol, sn-1, 2 **JIA sill 
glycerophosphate, a 1 **MIRISUTOIRU** sn **GURISERO** 3 **HOSUHO 
choline, 1 myristoyl sn **GURISERO** 3 **HOSUHO ethanolamine, 1 
**MIRISUTOIRU** sn **GURISERO** 3 **HOSUHO** (N, N **JIMECHIRU) 
**ETA Norian amine, A 1 **PARUMITOIRU (palmytoyl)-sn **GURISERO** 3 
**HOSUHO choline (or ethanolamine), A 1 **PARUMITOIRU** rac 
♦♦GURISERO** 3 **HOSUHO choline, 1 **PARUMITOIRU** sn 
♦♦GURISERO** 3 **HOSUHO** (N, N **JIMECHIRU) **ETA Norian amine, 1 



stearoyl sn **GURISERO** 3 **HOSUHO (phosph) Kolin. And they may be these 

mixtures. 

[0014] 

This micro emulsion or a liposome contains desirable oleic acid and other fatty acid 
less than 5 volume % or this (recinoleic acid, linolic acid, etc.). These fatty acid may 
be saturation or an unsaturatiori. In a suitable embodiment, these fatty acid is 
unsaturated. 
[0015] 

The encapsulation of this micro emulsion or the liposome is carried out by the 
intermediate layer containing esterification saturation C12 - Cig fatty acid. These fatty 
acid may be combined with glycerol or lecithin. These C12 - Cig fatty acid could be 
extracted from the coconut. This intermediate layer is about 0.02 nm in thickness 
preferably. 
[0015] 

Further, the encapsulation of this intermediate layer is carried out with a film film, 
and he may provide a mini capsule. This film film may contain gelatin preferably, and 
may also contain glycerol and hydroxylmethyl cellulose further. This mini capsule 
may be packed into a gelatine capsule. 
[0017] 

The fatty acid concentration (arbitrary fatty acid in said core is included) in all the 

constituents is less than 15 weight %. 

[0018] 

In a suitable embodiment, this mini capsule has a size of about 1.8 mm - 3 mm. 
[0019] 

The constituent of this invention prepares this micro emulsion or the core solution of a 
liposome, adds these esterification C12 - Cig fatty acid, and is manufactured by 
subsequently covering with a film film. This micro emulsion or a liposome uses a 
fluid bed or the same equipment (SPIR-A-FLOW of Freund Co. and Ltd. (Tokyo, 
Japan), etc.), for example, By carrying out spraying covering on carriers (inactive 
hydroxypropylcellulose powder etc.), it may be made a solid powder form. 
[0020] 

This core solution is covered with the intermediate layer of esterification C12 - Cjg 
fatty acid, subsequently multiplex nozzle devices (SPHEREX-LABO (registered 
trademark) of Freund Co. and Ltd., etc.) are used for it, and film covering may be 
carried out. In a suitable embodiment, the core solution which contains activity drugs 
pharmacologically, Use SPHEREX-LABO (registered trademark) and on 5.5 and the 
fi-equency of 20H2/second. By being vibrated and injected at the 5-ml rate of flow for 
/, and making it vibrate on vibration of 7,4, and the frequency of 20Hz/second, It is 
covered with C12 of a coconut (350g) and soybean lecithin (1 50g) origin - the 
interlayer layer of Cig fatty acid, And film covering is carried out with the solution 
containing gelatin (1 18. 7g), glycerol (19.4g), sodium hydroxide (5.5g), 
hydroxymethylcellulose (56.4g), and water (lOOg). The mini capsule obtained as a 
result is promptly hardened by being dropped into the pipe (1.5 ml - 2.0 ml) which has 
a size of 1 .8 mm - 3.0 mm (an average of 2 mm), and contains a cold circulating plant 
oil. 

[0021] 

This hardened mini capsule is collected and washed on a collection network, and 
vegetable oil is removed, and it is made to dry at 25 ** overnight. These dry mini 
capsules are put in the ** gelatine capsule of #1 or #2, contain the insulin of 16U or 
8U, respectively, and have the total weight of 16.44 mg / capsule. This suitable 



preparation thing is summarized as follows. 

[0022] 

[Table 1] 



[0023] 

Said pro micell content mini capsule (5% (weight/volume) of C12 - Cig fatty acid are 
contained), When the Homo sapiens subject is medicated, it is protected from acid pH 
in the stomach by the enteric film of this mini capsule, and since sizes are 1.8 mm - 
3.0 mm, the pylorus is passed easily and it goes to the duodenum. In intestines, fatty 
acid of this interlayer increases by exposure to fatty acid, and it increases more than 
1 5 weight %, and reverses from this pro micell to micell (in stability and a living 
body, it is available). 
[0024] 

In activity drugs, the constituent of this invention is pharmacologically useful, the 
manmials and although it sends Homo sapiens preferably, these mammals for which 
activity drugs need delivery of these drugs with the form of the enteric capsule 
pharmacologically — it is preferably administered orally to Homo sapiens. In a 
suitable embodiment, these activity pharmacologically drugs are insulins. 
[0025] 

As for all the document quoted in this Description, the whole is used in this 

Description. 

[0026] 

The following un-restrictive embodiments serve to illustrate this invention further. 

[Working example] 

[0027] 

[Embodiment 1] 

The insulin content compound which can administer a liquid orally is prepared as 
follows. All the chemicals used in this embodiment and other embodiments are the 
things of the object for analysis, or the grade for chemistry. 
[0028] 

The sub mixture A is prepared by dissolving the following ingredients in 95% ethanol 

(about 20 ml) at 40 ** during a water bath. : 

Monooleic acid glycerol (1.5g-5,0g, preferably 2.8g-3.2g), 

Lecithin (0.5g-6.0g, preferably 3. Og-3.5g), 

Cholesterol (2g-8g, preferably 2.8g-4.6g), 

phosphatidic acid (0.05g'0.97g, preferably 0. 1 5g-0.33g) ~ and 

Soluble phosphatidylcholine (0g-20g, preferably 3.2g-9.8g). 

[0029] 

An anti-oxidant solution is prepared by dissolving the following ingredients in 95% 
ethanol (100 ml). : 

Propyl gallate (5g-25g, preferably 10g-18g), 
Butylated hydrpxyanisole (3g-30g, preferably 8g-14g), 
Butylated hydroxytoluene (5g-45g, preferably 10g-20g). 



[0030] 

The sub mixture B is an ingredient of the following in 95% ethanol (@150ml) in 40 

** during a water bath. : 

Polyoxyethylene 40 **SUTEA rate (0.9g-5.8g, preferably 1.5g-3,9g); 
Oleic acid (15.2g-66.5g, preferably 36.5g-48.9g); 
Propylparaben (0.89 mg - 2.58 mg, preferably 92 mg - 118 mg); 
Ascorbic acid (58 mg - 290 mg, preferably 92 mg - 121 mg); 
Anti-oxidant (52 mg - 380 mg, preferably 200 mg - 340 mg); 
Alpha-tocopherol (0.9g-5.6g, preferably 2.0g-3,9g); 
Methylparaben (482 mg - 988 mg, preferably 580 mg - 720 mg); 
Sub mixture A (12g-48g, preferably 19g-37g); 

By dissolving, it is prepared, may be made 210 g by ethanol 95%, and mixes. 
[0031] 

:insulin (the capsule of #4 size containing this about 125-mg insulin content mini 
capsule " 8U.) prepared when the sub mixture C dissolves the following ingredients 
in 35 ml of 95% ethanol And sufficient amount of insulins to give 16U to the capsule 
of #2 size containing this about 250-mg insulin content mini capsule, And aprotinin 
(sufficient kallikrein inactivation agent unit (KIU) to prevent the biodegradation by 
the insulin dialytic ferment in in vivo of the insulin of the quantity specified above, a 
peptidase (peptidase), etc.). For example, the aprotinin equal to about 1,200,000 
KIU(s) is attached and added to about 343,200 units of swine insulins. These two 
ingredients are mixed and pH is adjusted to about 2.4 by adding (an) dark citric acid 
solution. Subsequently, N-acetyl neuraminic acid (0.8g-2.5g, preferably 0.9g-1.8g) is 
added, and dissolve and in some case, In order to fill up the screening effect of the 
neuraminic acid to an emission factor (clearing factors) so that it may be indicated by 
US,4,837,028,B, cyclohexylurea (the invalid dosage [. on clinical ] of that, such as 
glipizide, for example, 0.05 mg) is added. All the ingredients are thoroughly dissolved 
by fixed stirring, and it is made 70 ml by ethanol 95%. 
[0032] 

The sub mixture D is prepared by dissolving the following ingredients in about 50 ml 
of water at 40 ** during a water bath. : 

Polio xylene 40 **SUTEA rate (0,5g-2.4g, preferably 0.88g-2.55g), 
Hydroxypropylcellulose (2.55g-9.89g, preferably 3.08g-7.04g), 
Sodium benzoate (4.8g-14.9g, preferably 8.69g-12.48g). 
And 70 ml is used with water. 
[0033] 

The sub mixture B (210 ml), the sub mixture C (70 ml), the sub mixture D (70 ml). 
And mix oleic acid (Sweight % of the sub mixture B, C, and D of these), and a micro 
liquefaction machine (Micro-fluidic Co., Newton, Mass., U. S. A.) is used, In about 
100,000-200,000-psi shearing force, an insulin content micro emulsion is 
manufactured the cold and by carrying out and carrying out micro liquefaction once. 
An encapsulation is carried out by the intermediate layer of the film which was able to 
do this insulin content micro emulsion with esterification C12 from a coconut and 
lecithin - Cig saturated fatty acid (43.5 volume %; specific gravity 0,918), The mini 
capsule (size of about 1,8 mm - 3,2 mm) containing a core insulin content micro 
emulsion (32.61 volume %; specific gravity 0.92) is used. The encapsulation of this is 
fiirther carried out with gelatin (1 1 8.7g), glycerin (17.4g), NaOH (5.5g), HP-55 
(56.4g), and water (600g) (the outside film layer of 23.77 volume %; specific gravity 
1 .262), Each mini capsule contains the insulin of about 0,01414 ml and the 
abbreviation 0.6U respectively. The dosage of the insulin contained to this mini 



capsule may be adjusted or changed if needed. 

[0034] 

[Embodiment 2] 

The sub mixture A is prepared by dissolving the following ingredients and 
subsequently to 100 ml carrying out by 95% ethanol into the 95% ethanol of about 60. 

Polyoxyethylene 40 **SUTEA rate (lg-7g, preferably 3. 5g-4.6g); 
Sodium benzoate (0.4g-5.4g, preferably 1.8g-3.2g); 
Aprotinin (as being indicated in the Embodiment 1); 

NONUROSAMIN acid (Nonulosaminic acid) (0.05g-6.0g, preferably 0.4g-1.0g); 
Sodium benzoate (0.5g-5.8g, preferably 1.8g-4.2g); 
Hydroxypropylcellulose (3,8g-14.2g, preferably 5.4g-8.8g). 
[0035] 

The sub mixture B is prepared by making it a last volume of 100 ml by ethanol 95% 
by dissolving an insulin as in Embodiment 1, and dark citrate and ascorbic acid 
adjusting pH to 2.4. 
[0036] 

The sub mixture C is prepared by mixing the sub mixture A (100 ml) and the sub 

mixtures (100 ml). 

[0037] 

Sub mixture D : 

125 ml of 95% ethanol is heated at 35 ** - 40 **, and they are the following 
ingredients. : 

Cholesterol (2g-21g, preferably 12g-21g), 

Glycero phosphatidylcholine (3. 72g- 14. 65g, preferably 7.68g-l 1 .05g), 

Alpha-tocopherol (0.05g-2.5g, preferably 0.2g-0.9g), 

Glycero monooleate (6.5g-l 8.3g, preferably 1 1 .42g-l 6.92g), 

It is prepared by cooling to a room temperature by dissolving soluble 

phosphatidylcholine (0g-20g, preferably 3.2g-9.8g). 

[0038] 

Sub mixture E : 

A 127.2-ml MCT (trademark) (inside chain triglyceride, Eli Lilly and Co., 
Indianapolis, IN.) oil is heated at 35-40 **, and. they are the following ingredients. : 
Tween-80 (0.3g-37g, preferably 0.8-2. Ig), 
Propylparaben (0.05g-5.2g, preferably 0.08-0.3g), 
Methylparaben (0.05g-3.8g, preferably 0.8-1.7g), 

It is prepared by cooling to a room temperature by making it dissolve (as indicated by 
the above-mentioned Embodiment 1), and mixing well an anti-oxidant (0.08g-1.8g, 
preferably 0.8g-1.9g). 
[0039] 

The sub mixture F is prepared by mixing the sub mixture D and. cooling to a room 

temperature. 

[0040] 

The last compound is prepared by adding the sub mixture C into the sub mixture F by 
fully uniforming with oleic acid of 5 volume % (the sub mixture C and the sub 
mixture F), stirring imiformly. 
[0041] 

The insulin content solution obtained as a result was used as. about 3-mm mini capsule 

so that it might be indicated in the Embodiment 1. 

[0042] 



[Embodiment 3] 

It is a total (five persons are the 2 type NIDDM diabetics who had not answered oral 
medication of every day of sulfonylurea (for example, glyburide), and two persons are 
1 type IDDM diabetics) of seven insulin antibody negative diabetics, Although age 
was 35-63 years old (47.3 years old of average age), and four persons of them were 
males and three persons were women, after submitting the consent document of a 
document, it was accommodated in the research center. 
[0043] 

Although the supper of the standard diabetic diet was taken out to previous night 
6:00PM of an experiment day - 6:30PM by these patients and the patient of these 
abstained from food after that to them overnight, water was given freely. 6:00AM of 
an experiment day — each patient ~ the insulin content mini capsule (per weight of 1 
kg about insulin of 0.5U - 0.8U) of the form of Embodiment 1 - 300 ml - although it 
was warm, to take with the water which is not hot was asked. 0 hour after 4 hours' 
haying collected blood the venous blood sample for every hour and taking an insulin 
by taking orally for measurement of a blood glucose level, the blood serum insulin 
level was measured at time 1 .5 hours and 2.5 hours after. A result is shown in Table I, 
drawing 4 . and drawing 5 . 
[0044] 
[Table 2] 



[0045] 

Blood sugar decreased in number on the permissible level clinically gradually, and, on 
the other hand, the blood serum insulin level increased from the insulin deficiency 
state (insulinopenic) per about 168micro per ml in these diabetics as shown in 
drawing 4 and drawing 5 , The hypoglycemia or hyperinsulinemia of the critical grade 
was observed [ in / no / the example ]. Such knowledge After the subcutaneous 



injection of the insulin in these diabetics, and the hposome of the oral insulin of a 
therapy dosage or a micro emulsion joint compound (US, 5,665,700, B ) ^t differs from 
the response of blood sugar and a blood serum insulin level usually observed 
intentionally after the administration indicated to US,4,849,227,B and 
US,5,656,289,B- Generally the relative more quick start of the pharmacological action 
in the fall of a blood sugar level this know^ledge, Except for having been observed 
with this new pro micell compound, it is dramatically similar with the clinical data 
found out after administration of the oral insulin of the micell form indicated to 
US,5,858,398,B. 
[0046] 

[Embodiment 4] 

In the swine (a male, 70 kg) under anesthesia, the duodenum was exposed by 
abdominal median-line incision, and the cannula measures of the greatest main 
lymphatic ducts discharged from this duodenum were taken. Lymph was collected 
into the extensive glass cylinder for for [ of an experiment / in a whole period / every ] 
15 minutes. Catheter with one [ another ] more was inserted all over the portal vein, 
and portal vein venous blood was extracted for for [ of this experiment / in a period / 
every ] 15 minutes. The insulin content mini capsule (about 2500 mg containing the 
swine insulin of 160U) as. indicated in the Embodiment 2 was immersed into 50 ml of 
cold buffer solution in pH about 2.8 overnight, and was used as the "emulsion", and 
this was poured in into the duodenum within 5 minutes through the catheter. The bile 
style was not barred between this procedure. 
[0047] 

This lymph (it dilutes to 1 / 10 - 1/50), and these serum samples. It analyzed about 
insulin concentration using the assaying method developed by this invention persons, 
and checked by the radioactivity immunoassay method of this bioassay method or 
Novo-Nordisk Diagnostics, LTD, Cambridge, and U. K. Drawing 6 , drawing 7 . and 
drawing 8 show hepatic portal vein blood, lymph, and the insulin concentration in 
peripheral venous blood, respectively. 
[0048] 

From earlier research (US,5, 858,398,8 to Cho). A micell joint insulin is absorbed in 
superior from a gastrointestinal tract system via a monoglyceride course, and. Via a 
portal vein venous system. . Being led into liver was shown. (Clark, B & Hubscher,. 
G., Nature 185: 35, 1960 ; Imai, Y. & Sakagami, T:, in Lipid Biochemistry, pp. 1 1 1- 
126, 1966, Asakura) Shoten, Tokyo, Japan. Some of oral insulin in the compound of 
this invention poured in into the duodenum this research with a swine. It was found 
out in portal vein blood, the insulin of the significant more high concentration poured 
in into the duodenum was foimd out in the duodenum lymph by which cannula 
measures were taken within 15 to 30 minutes of this medication, and it was proved 
that some of those were found out in peripheral venous blood, 
[0049] 

[Embodiment 5] 

Generally the micro emulsion was used as that core, and the capsule containing the 
insulin of this pro micell form was prepared as indicated in the Embodiment 1 . Each 
capsule contained the cow insulin of 4.3U, One capsule was administered orally to 
intravenous glucose load 15 quota of 250 mg/kg by both sex (three males, scalpel of 
two birds) at each of five White Rabbit with a weight of 2.1 kg - 2.5 kg. Water was 
used as control. Internal use of this pro micell insulin compound intercepted 
effectively the hyperglycemia derived by intravenous glucose administration as . 
shown in drawing 9 . It is blood glucose Folin et al. and J. Bio. Chem. 38 : It measured 



by the method of 81 and 1919. 
[0050] 

Drawing 10 shows blood glucose when intraperitoneal (i. p.) administration of the 
extract (it is 2.5 ml about 0.4 lU/ml) of a standard usual insulin solution (it is 0.3 ml 
about 3.1 lU/ml) or this pro micell is carried out to a rabbit at glucose load 15 quota 
of 250 mg/kg. i.p. injection of the standard usual insulin decreased blood sugar, i.p. 
injection of the compound of this invention containing very a small amount of sialic 
acids and cyclohexylurea embellished effectively the hypoglycemia derived by the 
insulin. This suggests that a sialic acid and cyclohexylurea intercept the phagocytic 
activity of a reticuloendothelial system (the peritoneum, liver, a spleen, the kidney, 
and a lung are included) and phagocyte (monocyte and a lymphocyte are included). 
[0051] 

Drawing 1 1 shows a blood glucose level when intravenous (i, v.) injection of the 
extract (it is 1.5 ml about 0.4 lU/ml) of a standard usual insulin (it is 0.2 ml about 3.1 
lU/ml) or this pro micell is carried out to a rabbit at glucose load 1 quota of 250 
mg/kg. In the standard usual insulin, blood glucose decreased quickly in 20 minutes - 
45 minutes, subsequently it was less than 90 minutes of this insulin injection, and it 
increased gradually until it became 10% - 30% of the levels of control. The 
hypoglycemia effect had short temporal duration. In the compound of this invention, 
the hypoglycemia effect was accepted within 35 minutes, and continued during the 
experiment for 120 minutes or more, usually, the start came out more slowly rather 
than the insulin, and the period was longer. 
[Brief Description of the Drawings] 
[0052] 

[Drawing H The encapsulation of drawing 1 is carried out in 27-micrometer-thick C)2 . 

- Ci8 fatty acid layer, and it is a microphotograph of the insulin content micell (about . 
0.0141 nil) further covered with the thin layer of the gelatin film. 

[Drawing 21 The encapsulation of drawing 2 is carried out in 27-micrometer-thick C]2 

- Ci8 fatty acid layer, and it is the microphotograph of an insulin content micro 
emulsion (about 0,0141 ml) further covered with the thin layer of the gelatin film. 
[Drawing 31 The encapsulation of drawing 3 is carried out in 27-micrometer-thick C12 

- C18 fatty acid layer, and it is a microphotograph of the insulin content liposome 
(about 0.0141 ml) further covered with the thin layer of the gelatin film. 
[Drawing 4]Drawing 4 is a graph describing the blood glucose level in the diabetic 
after administration of the compound of Embodiment 1. 

[Drawing 51Drawing 5 is a graph describing the serum concentration of the insulin in 

the diabetic, after administration of the compound of Ernbodiment 1 . 

[Drawing 61Drawing 6 is a graph describing the insulin concentration in hepatic portal 

vein blood after pouring in the duodenum oiF the pro micell compound of this 

invention. 

[Drawing 71Drawing 7 is a graph describing the insulin concentration in lymph after 
pouring in the duodenum of the pro micell compound of this invention. 
[Drawing SlDrawing 8 is a graph describing the insulin concentration in peripheral 
venous blood after pouring in the duodenum of the pro micell compound of this 
invention. 

[Drawing 91Drawing 9 is the graph which drew the increase in blood glucose after 
carrying out intravenous (i. v.) administration of the glucose on the rabbit. 
[Drawing lOIDrawing 10 is a graph which compares the blood glucose which 
answered intraperitoneal (i. p.) administration of the standard usual insulin and the 
compound of this invention. 



f Drawing ll]Drawing 11 is a graph which compares the blood glucose which 
answered i.v. administration of the standard usual insulin and the compound of this 
invention. 

[Claim 1] 

A constituent in which it is a constituent containing a core which contains activity 
drugs pharmacologically, and the encapsulation of this core is carried out by a film 
containing esterification C12 - Cig fatty acid, and this fatty acid concentration in this 
constituent is less than 15 weight %. 
[Claim 2] 

The constituent according to claim 1 in which said core is a micro emulsion or a 

liposome. 

[Claim 3] 

The constituent according to claim 2 in which said micro emulsion contains 
phospholipid and a surface-active agent. 
[Claim 4] 

The constituent according to claim 2 in which said liposome contains a continuation 
hydrophilic phase containing said hydrophilic phase which contains activity drugs 
pharmacologically and cholesterol, phospholipid, a lipophilic surfactant, and 
unesterified fatty acid. 
[Claim 5] 

Pharmacologically said activity drugs An insulin, a growth hormone, interferon, 
Calcitonin, urokinase, coagulation factor-VIII, coagulation factor IX, Erythropoietin, 
nafcillin, vincristine, cefazolin, doxorubicin, Quinine, chloroquine, a primaquine, d- 
♦♦-tocopherol, gentamycin, The constituent according to claim 1 which is glyburide, 
indomethacin, oxyphenbutazone, a chlorothiazole, propranolol, cyclophosphamide, 
physostigmine, fluoxetine, or Verden. 
[Claim 6] 

Said constituent according to claim 1 whose activity drugs are insulins 
pharmacologically. 
' [Claim 7] 

The constituent according to claim 1 in which said C12 - Cig fatty acid are extracted 
from a coconut: 
[Claims] • 

The constituent according to claim 1 in which said film is a thickness of about 0.02 
mm. 

[Claim 9] 

The constituent according to claim 1 in which the encapsulation of said fihn is further 
carried out with a film film. 
[Claim 10] 

The constituent according to claim 9 in which said film film contains gelatin. 
[Claim 11] 

The constituent according to claim 9 which is a mini capsule which has a diameter of 
about 1,8-3.0 nun. 
[Claim 12] 

The constituent according to claim 1 1 further covered with enteric coating. 
[Claim 13] 

The following processes : 

(a) A process of providing a liposome or a micro emulsion which contains activity 



drugs pharmacologically, 

(b) A process of covering this liposome or a micro emulsion with an intermediate 
layer containing esterification C12 - Cig saturated fatty acid, 

(c) A method of covering this intermediate layer with a film layer, and including a 
process of providing a mini capsule of manufacturing a constituent which contains 
activity drugs pharmacologically. 

[Claim 14] 

A method according to claim 13 of including further a process of encapsulating said 
mini-capsule in a gelatine capsule. 
[Claim 15] 

A method according to claim 13 of said liposome or a micro emulsion having in a 
form in the end of dried powder. 
[Claim 16] 

A way according to claim 13 said mini-capsule has a diameter of about 1.8-3.0 mm. 
[Claim 17] 

A method of sending activity drugs pharmacologically to these mammals including 
administering a constituent of Claim 1 orally to the mammals. 
[Claim 18] 

A way according to claim 17 said mammals are Homo sapiens. 
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3. 5{!f:«%;JtmO. 9 18)-C-e#fcl^WfraST|I^S$tl., 
.^'PXT/Vv? 3^(3 2. 6ifr||%;M:S0. 9 2)^^^i-5^-*:/-fe/v(i^lJi. 
8mm~3. 2mm(D::*ct$) K rtlll^felC, -^y^y (118. 7g) , ^ V ± 
V y (17. 4g) . NaOH (5. 5g) , HP — 55 (56. 4g) , ^ XXJ^:^ (6 

0 0 g ) ^ti^ ( 2 3. 7 7 i^m%(D^m y -i j^m ; its i . 2 e 2 ) „ # ? = 

;«77"-fe/Vtt, #^*^J0. 0 1414 m l*5il^i^0. ^ \i <ni /{ y i/ a. d V ^ '^^■f m 

o 

[ 0 0 3 4 1 

Lmmm 2 ] 

f-:?'iS-^'^AIi. J^60ro9 5%:x^/-yl.cfifC£tT»Jl*^>^^^«|U, Ji>;V>-C*9 5%^ 

^ / - /u-Q 1 0 0 m uc-t ^ 1 1 \z X <o mm ^ ^ i> : 

i!i(]}:^^i/3ui^uy—AQ—7.'rrv-V (lg~7g,i^*U<fi3. 5g~4. 6 
g) : 

'^B.m^i- V ^) -l^ {0 . 4g~5. 4g.0Sb<lil. 8g~3. 2g) ; 
r7'of^=>'(||JS^l(C|SiJSti/5i:*5i?); 

/ 51 D f- ^ y ?g (Nonulosaminic acid) (0. 05g~6. 0g,^*b<Ht0. 4g 
~ 1 . 0 g ) ; 

^^^mm-r Y 'J ^ { 0 . 5g~5. 8g,$f*b<Jil. 8g~4. 2g) ; 
tKn^v'T'Df/Hryl'D— ^(3. 8g~14. 2g,^f*t<li5. 4g'-8. 8 

g ) 0 

[ 0 0 3 5 1 

J;U57;^3>'Wt'y^T'pH^2. 4{C|SSt, •tUT9 5%:3^:?/'->'l''ei00ml«^ 
[ 0 0 3 6 1 

t^^iS-g-t) C tt, ^Zfm^^mK (lOOml) bD-Zfm^i&B (100ml) 
[ 0 0 3 7 1 
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1 2 5m 1 (D 9 5%:i:^y-/l^^3 5'C~4 CCIC^Pfit. ^ LX SIT <D^^ : 

(2g~21g, S?*L<»12g~21g) , 
y V ± V ^ 7 T f- V (3. 72g~14. 65g, iJSL<{i7. 68g~ 

1 1 . 0 5 g ) , 

a— h=i73iP~/V (0. 05g~2. 5g. ^f*L<fi0. 2g~0. 9g) . 
i/y-feo^-/;^-^3:-K (.6. 5g~18. 3g,^J^L<{tll. 42g~16. 9 

2 g ) , 

MM^^t^ ^ y 7 ^v?/U3y:^(Og~20g,$f*L<{i3. 2g~9. 8 g) ^MM 

[ 0 0 3 8 ] 

12 7. 2 m 1 COM C T (g:^) ( ^ f ^ ^ y -fe y K . El i. Li 1 ly and Co. . Indiana 
polls, IN.) ^ft ^ 3 5 ~ 4 0 °C{cAPfl!i ^ L X SkT (D ^j,^ : 

Tween — 80 (0. 3g~37g, ^JtU<ttO. 8~2. Ig) , 

y a }^jV/<7 iO . 05g~5. 2g>^?^t<{4 0. 08~0. 3g), 

/ 'f-/U^<y^y iO . 05g~3. 8g,^f*L<l3:0. 8~1. 7g). 

mmitM (0. 08g~1. 8g. »*L<f^O. 8g~l. 9g) {±^(Dm^m I 

xmm^n^ t '0 ) ^mm^"^. x<m-^L. ^ Lxmrni^^^m-t ^ ^ t ic ^ y) ^ mm 

[ 0 0 3 9 ] 
[0040] 

[ 0 0 4 1 ] 

::»;g*#5>ti5-r::^V^y y-^^^mt:. MMm i 1^15^ ^ 5 J; 5 3 m m $ 

= * -fe- ;W t , 
[ 0 0 4 2 ] 

Att 1 S I D D M^t^y^a#) -e. ¥i^f4 3 5 ~ 6 3 ^ (ipj;&^a^47. 3^) . ^ (D o 

•h 4 A it ^^ix h y) . ^ Lx 3 xn^^xh^tcfiK ^m(omMm^i& ±xm^±y 

I 0 0 4 3 1 

CnbO^^lwft, M^U <Dm^ 6 : OOPM-e : 3 0 P Mizm^^m ^'M^ (O ^ 

6 : ooAMi::. ^ mm \tmmM 1 (Dj^m ^ y =^ ]) ^ ^ =■ ^ ^ ± (^siKg 

fcfctJJ^O. 5U~0. 8 u <D ^ y V y) Sr, 30 0ml»^i.;^|»v^^s^</j:v^7Ri:* 
{cjjgffl-f 5 J: 5 e>i^fc, jfii ■f' ^ 3 - ;^ ay j£ o fc , # M ifii i|sf ?r 4 ^ ^ 

© W 1 ^|»J r i »c:$gii L. LTigP T-f y :/Sr/iBffl Lfc 0 i^M^, 1. 5 

{c:04*5j;t/B]5(r^-ro 
[ 0 0 4 4 ] 
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[ 0 0 4 5 1 

-1i t^mA V'y ^ ^) V i\'\%Z.^h<D^W^mB.^\-^'!(^^^X . ^ V > iK± (in 

sulxnopenic) 75^ ^ 1 m 1 S fd 9 «^ 1 6 8 * ^£ if L « if » 011 *5 T t . MMtii 

y - fcli 5 n Ji-v/Vv^ 3 i/Jg-^ga-a-ife; (^H#fF^5, 665. 700-t> 
11^^ 4. 8 4 9, 2 2 7 i t/3|tH#|^ H 5 , 6 5 6, 28 9-i-(C|5^^tt-5) 

ST' n 5 -t/l/gB-e-i^TfmaO r i: ?r^V^•C, >|5 S !|# ff ^ 5 ,. 8 5 8. 3 9 8-^fw|a«g 

[ 0 0 4 6 1' 

[^5S^J4] 

mWl'T<D-:/^ i^^. 7 0Kg) f::*JVNT,MSl5roE«i'^^B§lr±!?+z:*gJll&Sr8ltti§ 

±mr^^> 1 5 t\^. u > ^<m ^ m y ^ v > v - ^ lum t. , 1 5 i o jgij © 

UKa^J 2 fdlS^ ^ti. 5 irjsOcD'i'yv'ay 5 = ;!7 y±/u {mi 6 o U y ^ 

i'a. y :/?^-&^-r 5 2 5 0 0 m g ) pHi^2. 8 T 5 0 m 1 jB ^^S^ «f (C - 

[ 0 0 4 7 1 

^ y ^-/-^fi^ {l/10~l/5 0(r#JK) joiUJdtuibWJfemi^ilsfiSr. 
7" y -t ^ ffi^ :t liNovo-Nordisk Diagnostics, LTD, Cambridge, U. iftl^ftg ^ T y -fe 
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I 0 0 4 8 1 

j; •? -^v^W^ {Cho\zMi- ^ ^mi^mm 5, SSS. 398-^) t^h . ^ ir /v^fl-g-^ 

Ik'k '^t LX^M^ :l t t^Tn ^ flfz. (Clark, B & Hubscher, G. , Nature 185: 3 

5, 1960 ; Imai, Y. & Sakagami, T:, in Lipid Biochemistry, pp. 111-126, 1966, Asa 
kura Shoten, Tokyo, Japan) , T? © ^fc W. 55 , + - Jli© t S A ^ tu % |^ IB 

[ 0 0 4 9 ] 

C^JS0*J5] 

a 3^-7 3 y^m^LX . ^Jl l IE« $ 5 t *J t) IS M L fc „ # ;<7 y -fe /i- (i . 
4. 3 V <D ^y-< y ^ tj y ^'^^^ Ltz, 2 5 0mg/kg©#Mi^/-'i'='-;^:fe#i5 

^ b(({J:, (3m<D:^^ . 2^(Dpi yf^) X 2 . lkg~2. 5kg (Df^M ©5 3? 

„ m 9 ti :5 t is ^ , . Z (D y o ^ ± /]^ ^ =L V ym^ ^ o m n ^ ii . WMf^^ 

='-^^^\ZX y)^m^^^Mstm%:^W:^\zmmLrc, ^sl^ ^'^l-^- . Polln et a 
1., J. Bio. Chem. 38 : 81, 1919CD ;^ {d J; !J SO ^ U ?t „ 
[ 0 0 5 0 1 

miOfi, 2 5 0 m g / k g (0^^/V=i-;^:&^gf 1 5 f- ^(r:^2|lii^W' 

y>'^?S(3. llU/mlSrO. 3ml)*fc«^:?'n5-ir/K7)ttttl«^(0. 4JU/ 
ml ^2. 5ml);j5^l^l^ (i. p.)S-^^tvfc^-^<7),jfaif'i//l'3-;<^^i-„;^ 

ipat-r >- i^i"- y i . p. fi*f(i, jfii^^M'> ^-bt^o m^j^gcDv^r/k^^j iz^ixi:' 

mi^^m (mm, mm\ E^m. wm. xv^m^n^-r is i:i^'kms^_ (.mms xv^v 
yy<^%:^'^i- ^) (D-^jf^mm^^mmi- ^ z t ^^^-T ^ , 

[ 0 0 5 1 1 

2 5 0mg/kg»^'/W=i-;^^i^l^ttr(d, ^ -t ^ \C . y 'y ^ 

y^O. lIU/mlSrO. 2ml)* fc ^yo^iryKDtttti^CO. 4IU/ml 

^1. 5ml) r^wm^ (i. V. ) &M^il^ltz.m^<D]^o.'p1//pp-^y-</u^^i^, hi 

m^M-^ 4 y =L ]) y X it . Sk'P ^ /U =1 - \t 2 0 ^--^ 4 5 ^XMMKM'P ^\^x zo 

yi^ ^ V >- a It CO 9 o.^^^x\ ^y \- a —/P(D y^/v(D i o % ~ s o % ic: t^c 5 * t- . 
Ife'ir {ctiJp Ufco 1Bj6i!K^;^«, ^ K /45 M o „ Tf; |g © BB -g" T" , ■iSjfa^l^a)* 
ft 3 5 5^Wi^-c^* e jx, ^ UT 1 2 0 :9-«±<oiii^«)»l^«t'Mv>^« mn^yi^^Vy 

[ 0 0 5 2 J 

lElll Elltt. 2 7Mm(D;?$(DCi 2~Ci. 8iiifi5^iit?^!i^^*tv, ^L-C^PjI^if 
7^i^|gi^»ST^S^«$n:fc^ 'ri^">'3.y>"&^5-fe/V(*tJ0. 0 14 1ml) 

^Mxh?>, 

[02] gl2tt/2 7/;mCDj$^.©Ci 2~Ci e S)i MM X ^ tl . ^ VX ^ h\Zif 
7 ^y^oWMX^m^ tl1t\ y -y zi. )) y^:^ % i7 a /V i/ a y (i^O. 0 14 1m 

1 ) wHm^^K-efcs, 

9^yieioit®-eiss$*i^, ^ y y j^y-iK (*«)0. oi4imi) 

'iS ^ ^ R -(? 5 » 

[I§141 04{4. HiS^J 1 roia-&ife<^S-^^<75 , Sl^mS^tcibM:^^*^ ^^>W='-^ 
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[1371 milt, :$:|8ig<7)7'n 5 -fe/HB-^iJ^i^ + lltgJSrtji A^O, V y y<m'P <D 4 y -> 

= i) y ^ ^ « v> ^ >/ 7 7 -e 5 o 

[08] msit. :^mm<Dy a ^ ± /\^m^!^v)-\--mmfH&Am(D , ^mBmh.'p(D^ y 
•y=LV yMm'tm\'^fc^y7X'h?>o 

[0 9 1 m9 it. ^^^\7L^ ^%mn ( i . v . ) s-^l^^^)., jfiif ^/^3- lo 

[01 0] gii oil. W^<n>'^'^^ y =^^) y^^ i.nif^^(D^-^m<r>mnf% ( i . p . 

[011] m\ \ \t. n-^(J:)^Mn4 y y^i,-ai?^%^(f^'^^m<D i . v . ik^Kit 
# t fc jfii 4^ ^^yv = - ;^ ^ Jt lis 1" e 7 7 -r? ^ o 



[0 1] [m 3 ] 




[0 2 ] 
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